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Escherichia coli

This Standard Operating Procedure (SOP) describes methods developed for measuring Escherichia coli (E. coli)
levels for use in water quality assessments. Before using these methods, please inquire about any recent SOP
revisions by contacting the following individuals (or their replacements):

David Feldman Mark Bostrom

Water Quality Standards Section Data Management Section

Montana Department of Environmental Quality Montana Department of Environmental Quality
PO Box 200901 PO Box 200901

Helena, MT 59620-0901 Helena, MT 59620-0901

(406)-444-6764 (406)-444-2680

1. Scope and Applicability
The methods described herein are used in any waterbody or source of drinking water.

1.1. General Considerations

Before conducting a water quality survey, determine specific data quality objectives
(DQOs) and clearly define the information sought. DQOs are qualitative and quantitative
statements developed to specify the quality of data needed to support specific decisions
and conclusions about the information sought.

1.2.  Site Selection

The total number of sites, their location in the study area, and the number of replicate
samples used to represent each site should be determined as part of the sample process
design during the DQO process. Once established, the design should be adhered to in
order to achieve the objectives of the project. In developing a sampling design, always
consider potential constraints to collecting representative samples such as site access.
Document any changes in study design due to site access restrictions.

The study design should specify requisite site specifications for the study. For example,
many study designs use a beach area or fishing access point as the specific point of
comparison between streams. A rationale described in the Sampling and Analysis Plan
(SAP) for determining representative sampling areas for the anticipated stream types
would be a site selection specification.

2. Sample Collection Protocols

2.1. Surface Waters

The species Escherichia coli (E. coli) is the principal indicator of suitability of a
waterbody for recreational use.
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E. coli are analyzed at the Public Health Laboratory or in the field using the IDEXX, Inc.
Colilert™ method®. Coliform densities are reported as most probable number count per
100 ml. This method must be performed by qualified state employees or employees
trained by qualified employees.

211

Equipment

IDEXX Collection bottles for coliform bacteria (100ml). Sterilized and
treated with sodium thiosulfate. These bottles are available at the Public
Health Laboratory or from IDEXX. DEQ has many of these bottles in the
Water Laboratory.

Colilert™ packets: You will need one packet per sample

Quanti-Tray® /2000 sample trays: You will need one Quanti-Tray per sample.

Quanti-Tray® Sealer. If you are performing the Colilert method in the field,
you will need a source of electricity for the sealer.

Quanti-Tray® /2000 rubber insert for the sealer.

2

! Note: There are many different methods that evaluate E. coli levels in surface water. Use any E. coli
method listed in the most recent version of the 40 CFR Part 136.
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6. Incubator (Millipore™ Dual Chamber Portable Incubator): The portable
incubator can be powered via either a wall outlet, car battery or an internal
battery. The internal battery will only last six hours.

7. Cooler and ice

8. Portable battery powered black light

9. Scissors

10. Heavy Blanket

11. Sharpie marker

12. Autoclaved 250 ml container

2.1.2 Sample Collection

1. Label the bottle using the sharpie with the STORET Station ID and
replicate number.

2. Remove the tamper seal from the bottle lid.

Do not rinse the sterile Colilert sample bottle!

4. Use a satellite (autoclaved) 250 ml container to physically collect the
sample from the waterbody. Fill the satellite container to 200 ml, cap the
container, and shake vigorously.

5. Fill the sterile bottle to the 100 ml line from the satellite container. For
splits, fill two Colilert containers.

6. Enter required data onto the DEQ Site Visit Form.

7. Place the sample jar in a cooler with ice or refrigerate until you process the
sample.

w

2.1.3 Sample Processing

All steps to the Colilert™ method are listed on the IDEXX, Inc. Website:
http://www.idexx.com/water/colilert/index.jsp
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1. Add the Colilert™ reagent to the sample close the lid tightly and shake well.

4

2. Pour the sample mixed with the reagent into Quanti-Tray®/2000.

—

3. Place the full Quanti-Tray/2000 in the rubber insert into the Sealer.

4. After the sealer has completed the cycle, inspect the sealed Quanti-Tray/2000 to
make sure it was completely sealed.

5. Cut the sealed Quanti-Tray/2000 in half with the scissors. Be sure to cut in
between the row of cells. Do not damage or cut any of the cells.

6. Place the cut Quanti-Tray/2000 in the incubator at 35 + 0.5 degrees Celsius for 24
to 28 hours.

7. Read results from Quanti-Tray/2000:

a. The yellow cells indicate that coliform bacteria are present. Count the
number of large and small yellow cells on the Quanti-Tray/2000. Use the
Most Probable Number (MPN) tables in Appendix A to determine the
MPN count per 100 ml of sample. Record all information on the sample
collection form (Appendix B).
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b. The yellow cells with E. coli present will fluoresce under a black light.
When you count the cells in the field, cover the Quanti-Tray/2000 and
your head with the heavy blanket and count the number of yellow cells
that fluoresce when exposed to the black light. Use the MPN tables in
Appendix A to determine the MPN count per 100 ml of sample. Record
all information on the sample collection form (Appendix B).

2.1.4 Sample Preservation

1. If the samples will not be processed immediately, bacteria
samples should be iced or refrigerated at a temperature of < 10
degrees Celsius (APHA 2005)

2. E. coli samples must not be held more than six hours between
collection and initiation of analyses. Samples must be processed
within 2 hours of arriving to a lab (APHA 2005).

2.1.5 Precautions

1. When you sample surface waters, try to collect the water from a
depth of 15.2 cm (6 in), while still leaving room at the top of the
bottle for mixing. Avoid surface scum. Do not touch the insides
of the bottle; keep the hands near the base of the bottle while
sampling. Tightly close the lid and shake the bottle to
homogenize the sample.

2. If any cells leak after you cut the Quanti-Tray, you must restart
the entire process. Therefore, collect more than one sample at a
time just in case you need to start over.

2.1.6  Quality Control
Examples of quality control for E. coli samples are as follows:

2.1.6.1 Field Splits
Field splits are collected to measure total method error and should always be included in
the sampling design at a predetermined frequency (usually 30%).

Field splits are two or more samples separated from a larger sample. Split samples are
processed in the field or laboratory as discrete samples and their difference evaluated.
This difference represents total method error (e.g., heterogeneity of site, reproducibility
of sampling technique, sorting error, and identification error).

Relative Percent Difference (RPD) is used to evaluate results differences between two
replicate samples.
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| (resultl—result2) |
RPD =

= x100
(resultl+ result2)/2

Note: Bacteria replicates are typically variable in nature (Wymer et al. 2005). Use the
RPD calculation only as a descriptive statistic for bacteria data.

2.1.7 Data Analysis and Interpretation

In order to determine if E. coli levels for a waterbody exceed the water quality standard,
you have to compare the sample results against two benchmarks. The first is the value
that the geometric mean of multiple samples cannot exceed. The other is the maximum
value that 10 percent of the samples cannot exceed.

2.1.7.1 Calculating the Geometric Mean
The geometric mean is based on a minimum of five samples obtained during separate 24-
hour periods during any consecutive 30-day period analyzed by the most probable
number or equivalent membrane filter methods (ARM? 17.30.620.2).

The geometric mean is the value obtained by taking the Nth root of the product of the
measured values where zero values for measured values are taken to be the detection
limit (BBNEP 2006; ARM 17.30.602.13).

2.1.7.2 Data Interpretation
Use the following steps to determine if a waterbody meets its contact recreation use:

1. Find out which classification is assigned to your waterbody in ARM 17.30.607 -
17.30.615 (e.g. A-1, B-1, etc.).
2. View the standards listed in Tables 1 and 2 and find the appropriate water use
classification
3. Determine if the waterbody meets its assigned contact recreation use
a. Determine when the data were collected:

i. If the data were collected between April 1 to October 31, use the E.
coli standards listed Table 1 to determine if the waterbody is
meeting its contact recreation use.

ii. If the data were collected from November 1 through March 31, use
the E. coli standards listed in Table 2 to determine if the waterbody
IS meeting its contact recreation use. If you have five or more data
points, summarize them into a geometric mean  and compare it to

2 ARM = Administrative Rules of Montana
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the E. coli “geometric mean” standard. Then, compare each
individual data point to the “10% level”. If either the “geometric
mean” or the “10%” standards are exceeded, then the waterbody is
not meeting its contact recreation use.

Table 1. Use this table to interpret E. coli data collected between April 1 and October 31.

K. coli
{10% of all
samples must not
K. coli exceed this
{geometnic mean, density;
Zontact Fecreation Standard CEFI*100mly  CEI*100¢m)
A-closed; A-1 32 e
B-1;B-2; B-3; C-1;C-2; I, C-3 126 252

* CF1T = Colony-Forming-Tnits

Table 2. Use this table to interpret E. coli data collected between November 1 and March

31.

E. cali
{10% of all
samples must not
B coli exceed this
{geometric meat, density;
Contact Eecreation Standard CEII*100 mly  CEI*100m)
A-closed; A-1 32 e
E-1; B-1; B-3; C-1;C-2; I, -3 &30 1260

* CFUT = Colony-Fortning-Tits

iii. If you have one or more data points, compare each individual data
point to the “10% level”. If 10% of the values are greater than the
10% level, then the waterbody is not meeting its contact recreation

use.
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Appendix A: The Most Probable Number Table for the Colilert method

#Largs IDEXX Quanti-Tray /2000 MPN Table
Walla # Small Wellz Positive
Positive a 1 2 ] 4 & 8 T B a 1@ L) 12 -] 14 1& 18 7 1B 1% 0 Fa ] o] )

L - 10 2. 30 440 ] B0 7.0 80 2.0 100 1o 120 1340 141 151 E 174 8.1 1314 20.2 .2 23z 33 243
1 0 21 a0 40 5.0 (] 74 B4 ER | 101 .4 12.1 132 14.2 1532 152 7.3 183 19.3 204 .48 iz4 235 4.5 255
2 20 30 51 6.1 T4 8.1 5.2 0.2 12 22 3.3 143 154 164 174 1B.5 1as 206 218 A7 T 285 =8 253
3 311 441 5.1 &1 7.2 &2 2 o3 H3 2.4 1324 45 =5 16.5 iTE i85 15.7 208 .8 225 233 =0 26.1 ) 252
4 4. 2 E.2 T a.3 93 104 19.4 125 135 14 15,6 1ET 17.8 188 123 1.0 ZZ20 23.1 24z 35.3 x3 Y IBE 235
] 5.2 53 73 24 5.2 i0s s 1Z.E 13.7 147 158 6.9 17s 150 01 1.2 223 233 24.4 255 26.6 T 28.5 5.9 310
] B3 TA g4 as 106 1B 127 12.8 143 6.0 170 8.1 122 203 4 25 ruc 1 247 Ie8 259 280 2.1 anz 33 324
T T.E 85 9.5 107 ME 128 133 150 5.1 ira 183 9.4 s 216 IZT 3= 24.5 250 7.4 283 I5.8 30.5 MNE 2.8 333
Ed B.E aT 0.8 119 130 1414 152 163 174 185 138 a7 21E 223 4.1 sz 363 T4 186 237 30.8 320 EER] 4.3 354
L 5.8 113 2.0 121 1432 153 184 17.E 18.7 15.8 08 220 233 243 =4 255 T 288 300 3z 33 33E 3LE

14 1a 124 3.2 144 15.5 ieE 7.7 i8.5 200 2.1 223 234 ME 25.7 65 280 253 303 3.5 32T 338 350 36.2

1" 12.2 124 4.5 15E 16.8 17e 184 friuled 214 225 23T 4.8 20 72 =3 35 anT M= 3340 I 354 3EE EES-]

1z 13.5 145 15.8 189 18.1 153 204 216 2.3 233 251 26.3 s 28,6 98 na 2.2 334 346 352 Ia %2 EERY

12 4.8 180 174 183 18.5 0E i) 20 2 P 256 prg: | =0 3ana 1.4 25 338 350 3e2 7S 38.7 395 412

14 1E. 17.2 B.5 127 203 iz 23.3 4.5 ri-R: ] 281 8.3 E i 7 330 2 35.4 3BT ars 331 40.8 41.E £23

18 17.5 187 5.9 211 22.3 I35 =.5 284 296 303 =1 333 4E 358 i | 324 35.6 409 42.2 434 447

12 18.9 204 1.3 I 238 =D 262 iTE aog I 35 3T 350 363 7S5 38.B 4031 41.4 427 440 453 LB

T .3 215 228 24.1 253 EE k] =1 HE Rl 349 34 36.7 =0 =3 40.E 415 433 4= 4E.5 7.2 485

12 Zi.B 231 4.3 EE 263 & 254 0.7 za 333 2 353 e 385 398 14 42.4 435 451 455 47.8 0.5

1= 3.3 45 &3 Nz 28.5 ISE A 324 337 asd 353 6 =0 £0.3 41E a30 442 457 471 484 43.8 525

= 4.5 252 7.5 255 30.1 315 335 24.1 354 36.8 381 3585 40E 43.3 41E ] 4.3 Tl 45.1 545 E1.9 S4.7

g | IE.5 Zr.a 252 W= 3.8 333 345 355 IE 386 400 418 425 s 4z &3 48.4 435 5i.2 52E =41 5E.3

Fr 8.2 235 0.3 Z3 336 350 JE4 T EER 40.5 413 433 e 462 47TE £330 S5 5132 534 M E6.3 £3.3

21 8.5 33 327 3.1 365 3ER 383 /T 414 425 438 454 45 E 483 457 512 B3y I EEE 571 ERE B1.7

4 T 334 345 E3 IFa BB a0z 417 a3 448 450 47.5 430 50.5 £20 B35 5.0 555 280 53z [ 8] 2

25 33.E 3540 JEL e 35.3 408 #2232 43.7 &52 4E.T 4537 48.7 512 53.7 43 5.8 £7.3 583 ELS 520 E3.B ]

2% 35.5 353 3L =L ata 4ZE a4 45.5 ara 483 504 520 55 55.1 =T 582 558 514 ELD T EB.3 3.5

o T4 323 4n.4 420 435 40 465 4&.1 £35 E1.2 528 EL4 520 576 =53 BB El4 244 BE.7 574 ESd 715 T4.2 T5E
= 358.5 410 416 4.1 57 473 £85 0.4 520 E3.E 552 6.3 S== 60.2 E1B B35 EE.2 553 EEE Tz 720 75.5 7.3 Taao
=4 4.7 432 44.8 424 48,10 436 512 528 ) EE.1 5 £8.5 8.2 2.3 E4E B5.3 EE.D CEE g B 3 751 7.7 E0.E 24
= 43.5 455 471 5T 0.4 520 537 554 57.1 SB.H S05 3.2 .0 B5.T ETE 3.3 7.0 728 T4.7 55 T7B.3 8221 4.0 553
1 4€.2 473 45.5 523 Z4E E6.3 =R LR E1E 533 B5.1 sE32 BB.7 TO.E TZ4 74.2 751 T8O Tas Bi.8 B5.7 ET.E 535
o 48.7 504 E2.1 556 73 LR ED.5 2.7 E4.5 553 EB.2 0 713 T3B 75T J7.E Tas Bis 53z 258 B35 lE EER-]
= E1.2 530 E4.8 58.3 E02 B20 E3B B5.7 ETE 535 T4 Ti3 75.2 7. 732 B1.2 3% B2 573 E8.3 535 |-y ITE
- £3.5 557 ETE B1.3 631 B850 7.0 B23 k-] TiE 748 TEE 788 E0E 23 BED 871 B8 14 535 979 i00.2 1024
k23 ZE.B 525 E0.5 548 53 B8.3 0.3 7.3 74.3 753 TE& iy 816 247 B5.3 B5.1 31.3 53.5 357 280 1035 1050 1073
b 5.8 8.7 E3.7 B7.7 - .7 T3.E 753 TED 21 B2.3 Mz BE.T =9 ) e 53.5 EEE-) 58.1 1025 1023 W77 12 MaET
-1 ELE 550 ET.D 7.2 733 TEA T 788 820 2 BE.S B2E 1.1 =24 558 582 100 1034 i=e 1084 M2z HE3 WEE
= EE.3 524 TO.E 743 . T4 ElE LR BE.2 B2 gia aE4 95.8 53 100.8 1034 1055 1086 Mz 1z3 134 1233 1350
= T0.0 22 74.4 7 7839 =g B3sS E5.0 BEA s0.9 234 953 224 01,0 403& 1063 A0S0 g E-] 1Hes Hra 120.3 126.1 12332 1322
Lo Ti.E TE2 TB.S L] B3.3 EET BE.2 SO.B 533 55.9 385 .2 1025 067 1095 1124 1153 f1e2 1312 1243 1374 1337 1370 1403
& TE.D 505 B3.D A3 BE.O S0E 8533 5E.5 287 o4 {43 4074 900 30 Heo 1e.d 1222 1254 4287 1320 1354 1423 14585 14585
&2 E1.E 852 B7.8 WE 93.2 - 1) 588 M.y 1045 1076 HLE 13y 11638 120.1 1224 1267 1304 133 9372 1408 944K 1522 156 1802
L] ET.E a4 53.2 E0 530 iMs 1050 0E.1 11z 145 MTE 211 16 1381 1317 1354 1354 1430 4470 1510 9852 1638 182 17zZ3
o 53.1 as.1 551 102z 9054 1EE 1118 1153 MET 122.3 1255 1296 1334 1374 1414 {465 9487 1549 f9s85 1831 1EF9 177.7 1825 1882
=3 S5.3 1025 {058 1382 1128 1163 1198 1336 1374 1314 41354 1396 1439 #4883 41529 1575 1634 1574 A736 1780 1835 18541 3043 23075
& i0e.2 1038 1134 r.a 1210 1Z=0 1234 1333 1375 1421 1457 1815 1565 1615 1670 1725 47E2 1842 1504 12E 2035 2173 2354 3J333
&7 11283 183 1324 1286 1309 13524 1804 14=0 1830 1853 {807 1fEE4 17ZE 1{17BS 1&50 1918 9S85 2084 2943 ZZ4 2310 &35 IESE P00
&= 1335 1284 1334 1375 4430 4483 {533 45m% {855 4722 17es5 {BED 1535 24 =B 2187 2382 I3BZ  I4859 2803 IF1l 2887 3D 3282
& 1385 {1408 1464 1523 #5858 150 1720 1723 182 1556 2ME 2W43 ZIMT 32359 dEA 2613 IS5 309 3AOTE 32ES 3488 3854 373 406 4353

“Cauank-Tray b ettier 2 tmdemark or 4 repistersd rademank of IDEX Labaratories, Inc. In the Unitsd States aadfar ather couninies. Caversd by LS. Faberm! Nurbar 4023760 | S420032 ;| 5 51BESE (Mher paizatz pending.



WQBWQM-014
Revi#: Draft
Date: 12/11/2006
Page 13 of 14

FlLarg IDEXX Quanti-Tray /2000 MPN Table
el # Small Wells Positive

Poaitive v 28 Fary 2B 28 =0 M =2 k- - BE a8 a a8 =8 40 41 &2 44 & 45 & 47 &
] =3 284 T4 284 285 30 s e 336 = N 357 3E.B TE 200 41.0 421 £31 44.2 453 4E.3 474 488 455
1 e 3T BT 295 308 M= 25 30 350 251 72 38.2 ¥\ 414 42.5 43E a87 457 458 47.5 430 50.1 E1Z
2 TS 290 0.0 31 322 33F 343 =4 36.5 ITE 385 357 405 430 420 451 &p32 47.3 454 485 S0E B1.7 EFE
] 23 304 .4 325 336 T 35.8 xE Ir.g B0 &34 41.2 423 &z 45,6 4E.7 73 48.5 530 gz 523 534 55
4 0T s 328 333 3ED 3|1 72 =3 39.4 40 E s 428 438 4519 47.2 453 &35 Z0.E 1.7 EZG s40 1 | e 3
B 321 33.2 34.3 354 3E6.5 ITE 38.7 oL £1.0 421 &332 44.4 455 477 48.9 512 2.3 535 E4.E 555 56.9 551
B IZE 347 358 385 380 38z 40.3 414 &8 437 &ME 4E.0 474 454 ElE -+ ] =4.1 552 EE4 ETE ER.7 i)
T =0 362 3T.3 3854 356 407 419 430 &22 453 &85 47.7 455 512 g2.3 54T =5.5 =Tan | 58.3 534 B0.6 515
B EE kv 385 £03 41.2 423 435 rd 459 470 2 45,4 S30 541 5ES =y 530 EO0.Z s14 B2.6 538
B =1 35.3 405 &15 428 &0 453 454 &7.8 458 500 51.2 545 =60 SR 5.7 503 B2.1 534 BL£.6 555
1@ _/T £038 421 £33 44.5 457 46.9 429 £33 S0E E1.5 53.0 5T 57.9 604 [y 523 Ed.2 s54 B6.7 5T
R 414 &35 438 &80 4E.3 475 48.7 85 51.2 | 537 54.5 55 E £5.59 B24 B3.7 6550 EE.3 T BB.B oL
1z 431 a83 45 E L85 48.1 4833 E0.6 E1s 531 543 G55 EEB SOT E2.0 B4S EEB CTn | EE.4 saT 71.0 T4
13 4.3 &8.1 7.4 &85 455 512 52.5 537 55.0 =63 orh 58.5 625 [ BB.T E8.0 TO.7 720 733 74T
14 T £80 453 50s Ei1.8 531 g4 =T 570 =23 B35 EDE L | EE.3 T.E BHA T0.2 T30 T44 5.7 7.
1E 458 £33 £1.2 525 E3R 551 Eg.& ST & 59.1 eiLd Bl.E Ed.1 57 E8.E ESLE 713 TiE TE4 TeE TR.2 TEE
12 s 518 532 BLS E5.8 T EH.S o] 61.2 E2E B0 B5.3 EB.1 §55 0.8 T23 7i7 =1 TE Taz BO0.B il
ri 25 E3a E£2 ERSE EED 5oz [ 41 e &21 B3.E Ed.5 B5.3 ET.Y 0.s A B- 73 T4.B T2 TI.E BOLE 520 Bas =)
1= 246 560 =74 BHS ED.2 s1E E30 =4 B5.8 [T BES 704 730 T4 759 7.2 THS Eh3 B33 Bz BE.3 ETE
18 SEE -1 e E5E B10 EZE 838 EB.3 BEE BA.2 BELY 1A TLE JES T TR.E EOLD Bis E3.1 L5 BE.1 ETE Ba.2 LT
20 80 604 E1.5 B3.3 E4.8 553 BT o2 T0.7 T3 73.7 7E.2 TB.2 TaE 8.3 LB B4 E5.5 57.5 B5.1 207 52.2 935
H [ e B2.E E4.3 BS.E ET3 885 .3 -3 713 T4.8 T4 7.8 Bid E2E 8L EEB BF A E8.0 505 822 S35 854 = |
2 B3E B5.3 EE.B B8.3 ES.8 T4 72.8 L] T6.1 TTE T2 20.E 4.0 B5E B7.2 .5 80.5 =21 EER-) 95.5 e | 58.5 1005
2 [ B7.E (K 710 728 741 5.7 a1 TH.S EOE 232 BiE Bvid BT s0.4 |- r& 83is BEE a2 BE.& 130& 1024 104.1
4 =] 705 T 737 TE3 Tro TE.B 23 Bi.9 38 B2 BE.5 50.3 20 53.8 555 g7z 6.0 100.7 102.5 1343 i0&.1 107 =
25 ™y 733 TEO TES TB3 B00 BT B3 B5.1 =91 BES 50.2 837 5= 7.3 - 1003 1027 1045 10€.3 13832 1100 1Hia
.- T4E TB.3 TE.O 797 B4 831 B4.8 1 BA.& S0 313 53.7 57.3 932 i0i.0 10E% 1047 106.E 1085 1104 Hz3 14z 11e.2
v e 734 B4 H2S Bd.B 554 Be.2 00 918 |-t g 855 B7.4 104.2 1039 105.0 105 {10838 e HEy 1147 HET 1187 1207
28 s B25 2.4 BB.3 Bad gas 51.8 937 856 -1 EER) 104.3 i0s.2 1072 i08.2 iz 13z HeZ 7.3 118.3 1214 123.5 1256
= B4.3 BEA1 B7.5 Bas 7 i s 93.5 1M & 1035 1055 1058.5 1Me 13T HET 17s 120.0 1221 124.2 Z54 1286 1308
0 ETE B9.7 1.7 935 BEB 9T.E 1.8 i03.7 107 107.8 i0s.3 HZ 0 143 He3 1185 1206 1328 125.1 1373 135.5 1315 134.1 1354
=1 - - 8935 =E g77 857 101 100 1082 |k ] MZE 1147 1165 1191 1214 1236 129 1282 1305 1329 135.3 1377 140.1 1425
&2 |-l ] eE 020 0.2 1083 o7 30 HE2 H7TE 119.8 1Z2. 124.5 1268 129.2 1318 13£0 136.E 138.0 1415 1440 1dE.8 1481
E4 3 1000 1022 1055 108.5 112 1E.8 a8z 1223 1254 ITE 130.3 1328 1353 1378 1404 143.0 1455 1483 1505 1537 1524
= 1047 107.0 1147 1440 HEd 1413 123.8 1288 1314 1340 1366 1392 1419 1446 1474 150.1 15249 iEEF 1586 igd.E 164.4
BE 105y 1122 11714 118,58 1223 ] 125.9 135.3 138.0 1405 143.6 1454 145.2 1521 1550 128.0 151.0 fe4.0 1571 i70.2 1733
L] 1152 17E 12310 1287 1284 1338 136.7 14324 1453 1483 161.3 1843 1E7.3 1E0E  1BE5 1EE.E 170.0 733 TEE 79.9 1833
=T 1213 1240 1235 132.4 1383 1412 8Lz 150.3 153.5 1557 1831 166.5 &8s 1732 17E.T 1802 1837 1573 1.0 1247
=2 1275 1308 1358 1385 1430 1454 1825 1582 €26 1884 1E8.E TIZ 176.H 18014 18432 188.0 181 587 1887 2047 wT
3 1353 1385 1450 148.3 1517 15868 21 1634 1731 17853 1807 1847 188.7 1527 18658 Z04.0 253 2056 2140 2185 ZE30
o 1437 1471 154 2 E7.8 1515 1851 173.0 177, 181.1 185.2 1554 153.7 1921 202.5 207 A gy i ZiE.4 2214 22e6.0 23100 2350 2411
a1 1532 1570 1645 168.5 1730 1815 1855 1503 1545 1555 243z 2051 2140 291 224 2394 348 240F 2458 2515 2572 2631
&z 1643 1685 177.3 181.5 1855 121 2014 i v Zf4 HET ZE2F  2ITT 2334 239.2 o L 2813 ZETE 2538 2703 ITES 2836 Z0s
= 1T7TE 182.3 1524 157.E 20259 2140 1858 IIEE 2318 23841 2445 Zs40 257.7 2IB4EB 21T ITES  IBR3 23385 305 3094 3174 3EET
& 1526 1593.3 2.0 7.2 ZI3E EZET 2435 F=0B 2581 ZEEE Zr33z  2gi2 2524 297.8 30e 3 3151 324.1 3333 3428 3524 3823 ITid
&5 4. 2203 2352 2427 2504 T 2753 4 2933 3026 3123 3323 3325 3430 3E5IE I3 3TE.Z 3875 3558 41Z0 4345 2374
a8 241E 25010 2882 ITTEB 2578 3EE 3183 3314 3433 3855 3581 3841 Iz 408.3 4775 4374 4520 &574 4833 4936 546.3 5335
a7 TE0S 2924 385 2300 HMIE 3¥EE  3ETT 4034 &19E8 43 8E 451 4721 4207 E&09.9 B E B804 ETLT gazE EieT sL0s EBED &s10
&2 344 1 3603 IS8 49eD 4350 4TEE B2 2247 E£33 E748 8015 e384 SS2 6 EB9.3 TS TESS 9.5 BXST BTDE 139 :I-h B 1011.2
L= dEq 1 48R4 B&T S E78.4 8131 EEET 7270 T Bis4 BEEA& SAE S804 1«del 11198 13023 12997 1413E 18831 17329 18853 J419.8 =M15E




Appendix B: Bacteria Sample Collection Form

Colilert (E. coli results)
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FPersannel:
Total Colifarm [ ellow) E. coli [¥ellow and Flourecent)
Diate Tirne Tirne Date Time |Incubator| # Large - | # Small - | MPM Caount | # Large - | #Small - | MPN Count
Station 1D Mame Acitivity ID]| Callected | Collected| Setup Read FRead |Temp (*C)] Postitive | Positive |(CFUAO0 mi)| Positive | Positive | {CFUA00 mi)




